Objective: To measure the prevalence and treatment of psoriasis in the United Kingdom.
Overall, 91.8% of patients with a diagnosis of psoriasis received a prescription for psoriasis treatment on or after the date of their first diagnostic code of psoriasis in the General Practice Research Database. Most of the patients (55.2%) received only 1 or 2 prescriptions for psoriasis in the first year after psoriasis was documented in the General Practice Research Database.
Conclusions:
The epidemiology of psoriasis in the General Practice Research Database population is similar to that of other epidemiologic studies of psoriasis performed in the United Kingdom, the United States, and other Western countries. Psoriasis carries a substantial burden given its high prevalence and its associated need for prescription therapy. Additional studies are necessary to determine why the prevalence of psoriasis increases more rapidly in female patients and to determine why the prevalence decreases in patients 70 years and older.
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chronic, inflammatory disease of the skin. Recent studies have demonstrated that psoriasis can have a substantial impact on quality of life, even in patients in whom the affected body surface area is relatively limited. 1 Additional studies have demonstrated that psoriasis has substantial economic costs to patients and the health care system. 2 Although the cause of psoriasis remains unknown, the evolving evidence suggests that psoriasis is a complex disorder caused by the interaction of multiple genes, the immune system, and environmental factors. 3, 4 A recent population-based survey in the United States estimated the lifetime prevalence of self-reported psoriasis in people 18 years or older to be 2.2%. 5 Other epidemiologic studies from around the world have estimated the prevalence of psoriasis to be 0.6% to 4.8%. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] These studies have varied in the definition of prevalence (eg, point vs lifetime prevalence), the case definition of psoriasis (eg, selfreport vs physician diagnosis), the population and ages studied, and their sampling techniques. Although many of these studies have surveyed large numbers of people, they ultimately reported prevalence in a relatively small number of patients with psoriasis, limiting the detail of subanalyses. For example, few of these studies were of sufficient size to investigate the prevalence of psoriasis stratified by age and sex.
The General Practice Research Database (GPRD) is a large database that was established in the United Kingdom in 1987 for the purpose of allowing researchers to conduct large epidemiologic studies. 21 About 5% of the UK population is captured by the GPRD, which is broadly representative of the general UK population in terms of age, sex, and geographic distributions. Previously, a report from our group 22 used the GPRD to investigate the risk of lymphoma and internal malignancies in patients with psoriasis.
The purpose of this study was to measure the prevalence of psoriasis and its treatments in the GPRD population. We report detailed analyses of the prevalence of psoriasis in all age groups and note epidemiologic findings that warrant further investigation.
METHODS
PATIENT POPULATION AND GPRD INFORMATION
The GPRD contains electronic medical record information on more than 8 million patients from 1987 to 2002. Unlike administrative databases, which are primarily used for billing purposes (eg, Medicaid), the GPRD is used by the general practitioners (GPs) as the patient's medical record. In the United Kingdom, virtually all of the patient's care is coordinated by the GP. When patients are referred for specialty care, a treatment plan is initiated by the consultant, but ultimately most long-term therapies are prescribed and monitored by the GP. The validity of specialists' information and its capture by GPs in the GPRD has been well documented. 23 The validity of using the GPRD to study a wide range of medical conditions has also been demonstrated in numerous studies. [24] [25] [26] [27] Participation by GPs is voluntary, and they receive special training on data entry and small payments for supplying data of adequate quality for epidemiologic studies. 21 All patients who were registered in a practice that was designated as being up to standard from 1987 to 2002 were included in the analysis. Up to standard is a term assigned to practices in the GPRD that, when audited by the Epidemiology Pharmacology Information Core, London, England, have been demonstrated to record 95% of prescriptions and relevant patient encounters, based on quality assurance reviews.
DEFINITION OF PSORIASIS
Diagnoses in the GPRD are recorded using Read and Oxford Medical Information System codes. General practitioners are instructed to record only diagnoses that are confirmed. Ruleout diagnoses are not recorded. We used a comprehensive coding scheme to identify patients with psoriasis. The accuracy of this scheme was described in a previous study. 22 For this analysis, any patient who received a diagnostic code of psoriasis while registered in a GPRD practice was identified as having psoriasis. The coding algorithm is available from one of us ( J.M.G.).
DEFINITION OF PREVALENCE
Prevalence is defined as the proportion of individuals in a population who has the disease of interest in a specified time period. The definition of prevalence used for this study approximates lifetime prevalence of psoriasis. Any documentation of psoriasis based on our coding algorithm by the GP at the time the patient was registered in the practice or at any time throughout follow-up would result in the patient being identified as having psoriasis. For example, the GP may document a psoriasis diagnosis in the electronic record at registration if the patient had psoriasis before the electronic medical record was initiated. The documentation of psoriasis could also occur at any time that the patient was registered in a practice in the GPRD to ensure capture of patients with mild psoriasis that may not have been documented at registration. The median duration of observation time for patients in our study was 7.4 years. This approach is consistent with many previous studies of the epidemiology of psoriasis, which have generally reported on lifetime prevalence.
DEFINITION OF PSORIASIS TREATMENTS
Prescriptions were identified using Prescription Pricing Authority codes and Multilex codes. These drug codes provide detailed information on the drug, dose, and route of administration. A comprehensive coding algorithm was developed to identify treatments consistent with psoriasis. Treatments were judged as consistent with psoriasis therapy on the basis of British National Formulary designations, 28 review of the literature for psoriasis treatments, and the opinion of two of us who are dermatologists ( J.M.G. and D.J.M.). In addition, to be conservative, the identified therapies were considered to be associated with the care of a patient's psoriasis only if the patient received the prescription at the time or after the first diagnostic code of psoriasis was received. The first diagnostic code of psoriasis does not necessarily indicate the first diagnosis of psoriasis (eg, new-onset or incident psoriasis) because the patient could have had psoriasis for months or years before the start of the GPRD electronic medical record. We also determined the number of prescriptions that were consistent with psoriasis treatment that a patient with psoriasis received within the first year that psoriasis was coded by the GP. To be eligible for this analysis of therapies, patients were required to have at least 1 year of follow-up in the practice from the date of their first code of psoriasis and had to have at least 1 prescription for treatment of psoriasis.
This study was approved by the Institutional Review Board at the University of Pennsylvania, Philadelphia, and by the Scientific and Ethical Advisory Group, Department of Health, London, England.
RESULTS
We identified 114 521 patients with psoriasis of a total population of 7 533 475 patients, indicating an overall prevalence of psoriasis in the GPRD from 1987 to 2002 of 1.5%. The prevalence of psoriasis stratified by age and sex is shown in Table 1 . Similar to findings from other studies of the epidemiology of psoriasis, the prevalence of psoriasis peaks in young adults and gradually increases among patients aged 30 to 69 years. Psoriasis is uncommon in patients younger than 10 years, with a prevalence of 0.55%. The prevalence of psoriasis increases more rapidly with age in young female patients (ie, age Ͻ20 years) compared with young male patients. Thereafter, the prevalence of psoriasis is similar by sex as the population ages. Furthermore, in older individuals, the prevalence of psoriasis declines significantly in patients 70 years and older, regardless of sex.
Prescription treatments used for psoriasis are shown in Table 2 . Overall, 91.8% of patients with a diagnostic code for psoriasis received a prescription for therapy consistent with psoriasis on or after the date of their first diagnostic code of psoriasis in the GPRD. Topical cortico-steroids were the most frequently prescribed medications and were received by 61.4% of patients. The next most commonly used prescription treatment types were corticosteroid combination products (40.4% of patients), topical vitamin D analogues (39.0% of patients), and topical tar (24.5% of patients). Systemic agents were used by 2.3% of patients.
The number of prescription treatments consistent with psoriasis received by patients in the first year after the GP documented a diagnostic code of psoriasis is shown in Table 3 . Most patients (55.2%) received only 1 or 2 prescriptions for psoriasis in the first year after a diagnostic code was entered. A substantial portion of patients (23.9%) received 5 or more prescriptions in the first year after the first GPRD record of psoriasis.
COMMENT
The epidemiology of psoriasis in the GPRD population is similar to that of other epidemiologic studies of psoriasis performed in the United Kingdom, the United States, and other Western countries. In a relatively small study, Nevitt and Hutchinson 9 found that the prevalence of physician-confirmed psoriasis in patients identified through general practices in the United Kingdom was 1.48%, which is nearly identical to that of our study. Because the GPRD is broadly representative of the UK population, it is expected that the findings of this study would generalize to the UK population beyond the GPRD. Furthermore, to our knowledge, this is the largest investigation of the prevalence of psoriasis to date.
The size of this study allows detailed measurement of the prevalence of psoriasis based on differences in age and sex. For example, the prevalence of psoriasis in the very young (Ͻ10 years) is low in terms of the percentage affected. However, extrapolated across the population, we estimate that approximately 40 000 children younger than 10 years have psoriasis in the United Kingdom on the basis of census data. 29 This finding emphasizes the need for safe and effective psoriasis treatments for children with psoriasis who may be more susceptible to adverse effects. 30 This study also demonstrated *Patients may have received more than 1 therapy; therefore, the sum of all of the percentages is not 100 (N = 114 521). that the prevalence of psoriasis increases more rapidly in female compared with male patients younger than 20 years. This finding is unlikely to be due to female patients paying closer attention to their skin because the observation extends to patients younger than 10 years and the finding diminishes in patients 20 years or older. In 1974, Farber and Nall 31 reported that female patients have an earlier age at onset of psoriasis compared with male patients, based on questionnaires mailed to patients identified through dermatologists in the United States. These findings suggest an interaction between sex and the development of the psoriasis phenotype in young patients. Psoriasis is now believed to be a helper T 1 (T H 1) cell autoimmune disease, and therefore these findings may suggest a susceptibility to development of the psoriasis phenotype at an earlier age in female patients. This observation is similar to those for other autoimmune illnesses with a T H 1 designation such as lupus erythematosus, multiple sclerosis, and rheumatoid arthritis, which have generally demonstrated a predisposition for female patients.
Our study also demonstrated that the prevalence of psoriasis declines substantially in patients 70 years and older. The prevalence of psoriasis declines by 28% in the those aged 70 to 79 years and by 60% in those aged 80 to 89 years, compared with patients aged 60 to 69 years. These results suggest that psoriasis may go into remission in elderly patients or otherwise does not come to medical attention and was therefore not captured in medical examinations of older individuals. Alternatively, elderly psoriasis patients may be at higher risk for mortality due to associated comorbidities, health behaviors such as smoking, treatment effects, or possibly the disease itself. A study in Spain also demonstrated decreasing prevalence of psoriasis in older individuals, particularly those older than 70 years. 32 Our study also demonstrated that psoriasis is a substantial health burden given its common prevalence in medical practice and its associated use of treatments. More than 90% of patients required some form of prescription therapy for psoriasis. The most common treatments used were topical corticosteroids, topical vitamin D analogues, corticosteroid combination products, and topical tar. For most patients with psoriasis, only 1 to 2 prescriptions were used in the year after documentation of the disease in the medical record by the GP. Also, patients may have received additional prescription therapies from other specialists (eg, dermatologists). Nevertheless, this finding is consistent with that of a recent US population-based study, 5, 33 which demonstrated that 59% of patients with psoriasis have minimal skin involvement. In addition, a cross-sectional study 9 in the United Kingdom demonstrated that at least 33% of patients with psoriasis identified through GPs were not using any therapy at the time of evaluation. However, for more than 20% of patients, the disease appears to create a significant burden with respect to health care utilization given that they required 5 or more prescriptions for psoriasis in the year after documentation of psoriasis by the GP. As in other population-based studies of psoriasis, the frequency of systemic medication use is low. This study, however, underestimates the use of certain systemic agents such as psoralen because its use is restricted to dermatologists in the United Kingdom and therefore is not captured electronically by the GPs. 28 As with all studies, there are limitations to consider. Patients with mild psoriasis may not have come to medical attention, and therefore using a diagnosis by a GP may underrepresent the prevalence of the disease. In addition, the gold standard for diagnosis of psoriasis is an examination by a dermatologist. Nevertheless, this study found a similar prevalence to that of psoriasis in the United Kingdom based on previous studies, and other studies in the United Kingdom have indicated a good rate of accuracy of psoriasis diagnosis by GPs. 34 Most studies of the epidemiology of psoriasis have relied on patient self-report, which may have limited accuracy, so our study has the advantage of evaluating a diagnosis confirmed by the GP. This study of more than 100 000 patients with psoriasis suggests that additional studies are indicated to identify the determinants of the increased prevalence of psoriasis in young female patients compared with young male patients. In addition, studies are needed to determine the cause of the decline in psoriasis prevalence seen in older individuals. This population-based study also demonstrates that psoriasis is a substantial burden given that it commonly comes to medical attention and frequently requires prescription therapy.
